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• ADEPT Technology Overview
• ADEPT SR-1 Flight Experiment
– Overview and Test Objectives




1m  Nano-ADEPT 
(Mars)
































































































Altitude ~ 100 km
T = 1.6 min
Peak Mach 
Number
Mach 3 (~70 km)
Ground Impact
Impact speed: 25 m/s
No parachute
T = 15 min









Key Performance Parameter 1: Exo-atmospheric deployment to an entry configuration
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• The maximum vehicle length is constrained by the need to avoid impingement with the 
high-speed flow as it expands in the wake
– Aerodynamic interaction with shear layer could cause unpredictable flight dynamics
– No “payload heating” concerns with SR-1, but need to avoid any impingement for DRM 
traceability
• This need puts severe limitations on the volume available for instrumentation
– Most volume is already consumed by crushable mass, C-Band transponder, and AVA
• Current vehicle length: 0.32 m (nose tip to aft end)
– Payload configuration is getting close to the shear layer at this angle of attack and is feeling 
some effects from the higher velocity flow 
– Magnitude of induced forces are an order of magnitude lower than forebody
– Recommendation to limit vehicle length to 0.32 m
Mach 3, AoA = 20º Mach 3, AoA = 25º
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Preliminary Ballistic	Range	Test	Results
• 15 total shots were performed
– 11 calibration shots
– 4 “for credit” shots
• Mach at mid-range of ”for credit” shots: 1.225, 1.208, 1.493, 2.245
• Preliminary results: 
– The vehicle is dynamically unstable at low angle of attack (typical of blunt body 
entry vehicles)
– Limit cycle oscillation amplitude is ~25º at Mach 2.2
– SR-1 Flight Design CG set to x/D=0.15 based on test observations
Mach 2.58, 19.2º angle of attackMach 1.50, -13.7º angle of attack
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Preliminary VST	Test	Results
• The models flew near the expected 
airspeed. 
• The 50% model was statically and 
dynamically stable at a wide range of 
CoM locations. 
• Unperturbed pitch/yaw oscillations 
were relatively small in amplitude.
• Inverted, the model is statically stable 
and dynamically unstable: it eventually 
tumbles
• For the 15% model (high altitude), with 
the CoM in a near nominal location, 
the model was statically and 
dynamically stable for the most part. 
• Once either model tumbles, they tend 
to glide (move laterally). The models 
give no indication that they will recover 


























– “First step” flight experiment demonstrating ADEPT flight and operations
• Looking beyond SR-1…
– Small spacecraft mission using an ADEPT EDL to overcome volume limits
– Secondary payloads to Venus, Mars, and LEO return are feasible near-term 
applications.  Potential Discovery and New Frontiers pathways.
– Nano-ADEPT provides technology development extensible to large ADEPT 
applications
1m ADEPT Mars Lander
Malin SSS Concept 
(2014)
8m Lifting ADEPT 
Mars Precursor 
Human Exploration 
2m-3m Lifting ADEPT LEO Flight 
Test Concept NASA Ames & 
JHU-APL Study (2016)
5/16/2017 17
